This study in French Guiana evaluates the changes of crab assemblages and their bioturbation activities between mangrove early stages (pioneer and young mangrove) and within stages by taking their spatial heterogeneity (tidal channels, flat areas, pools) into account. The results show differences in crab assemblage structure between and within the early stages of mangrove in relation to microhabitat and sediment characteristics. The sediment reworking rates are a function of the biomass or density of particular species (Ucides cordatus, Uca cumulanta) and burrower functional groups. Crab species or functional interaction mediate changes in sediment reworking rates suggesting the need to consider entire benthic communities rather than single species. This study suggests that the role of the microhabitat in determining the biologically-induced sediment reworking rates depended on the age of the mangrove. Feeding activity results in a sediment turnover of 11.7 ± 9.7 gdw m−2 day−1 and 6.8 ± 3.0 gdw m−2 day−1 in the pioneer and young mangroves, respectively. Burrow maintenance excavates 40.5 ± 7.4 gdw m−2 day−1 and 251.3 ± 419.7 gdw m−2 day−1 in the pioneer and young mangroves, respectively. Upscaling to the studied area (Sinnamary estuary: 6 km2), shows that 500 tons.day−1 and 20 tons.day−1 of sediments could be excavated and pelletized, respectively, during the spring tides of the dry season. Thus, biological sediment reworking would greatly contribute to the sedimentary 2 Please note that this is an author-produced PDF of an article accepted for publication following peer review.
Introduction

41
Benthic faunal activities regulate structure and functioning of mangrove forests through 42 physical modification of the habitat, selective propagule predation, litter and organic matter 43 processing (Kristensen 2008 , Lee 2008 , Nagelkerken et al. 2008 ). Ecosystem functioning is 44 strongly influenced by bioturbation (biological perturbation of sediments) mostly by grapsid 45 and ocypodid crabs considered to be "ecosystem engineers" (Kristensen 2008 remain not well understood, and are investigated here. 70 The study was carried out on the French Guiana coastline, which is part of the longest muddy The pioneer and young stages of mangrove (hereafter referred as 'sites') targeted for this 95 study are located on the northeastern part of the mouth of the Sinnamary estuary in French 96 Guiana (5°28'39''N; 53°0'2''W, Fig.1 ). For the purpose of this study, we consider a pioneer 97 and a young mangrove system with trees around 1m and 6m height, respectively, representing 98 tree age of around 6 months and 2 years and tree density around 150-300 ind. only reducing the number of field-based studies on these systems in French Guiana (Gardel & M A N U S C R I P T A C C E P T E D Due to the spatial and temporal constraints in access to field sites previously described, only 129 one pioneer and one young mangrove were considered. In order to describe intra-site 130 variability due to spatial heterogeneity, pools, tidal channels and flat areas (hereafter referred 131 as "microhabitats") were studied on the same tidal level within sites. In the pioneer mangrove, 132 sampling of crab species was carried out in nine 1-m² plots on the edge of three pools (1 plot   133 per pool), on the edge of three tidal channels (1 plot per channel), and on three flat areas (1 134 plot per flat). In the young mangrove, six 1-m² plots were investigated, on the edge of three 135 tidal channels (1 plot per channel) and on three flat areas (1 plot per flat), respectively (Fig.2) .
136
At least 10 meters separated two individual sampling plots thus ensuring spatial 137 independence, assuming territory ranges of few square meters for adult intertidal crabs The efficiency of various sampling strategies for mangrove crabs has been widely discussed 
195
Pigments were analyzed with a protocol adapted from Lorenzen (1966) and Carman (2000): Chl-a was extracted from freeze-dried sediments in 90% acetone.
197
Concentrations were determined on a Turner 10-AU fluorometer, using an acidification step Sediment reworking activity is dominated by excavation (Fig. 7) . Over the study area, variations in sediment reworking rates are related to total biomass (Table   334 3) but not to density, species and functional richness. Excavation rates are correlated with (Table 3) . 
376
Despite its limitations, the study design applied herein demonstrates an increase in crab 377 diversity from the pioneer to the young mangrove, based on a common number of individuals.
378
Since all plots were investigated in the same way, they can be compared and the relationships 379 between particular crab assemblages and sediment reworking rates remain valid. not shown when p > 0.1 (indicated by '-'). 
10
56
The excavation and pelletization rates were taken into account, thus reflecting burrow 57 maintenance and feeding activities, respectively. Asterisk '*' refers to groups significantly 58 different (p < 0.01).
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